Abstract. Let G be a locally compact group, ω a weight function on G, and
as a Banach space and introduce its dual. Furthermore, we consider this space as a Banach algebra with respect to the usual convolution and show that L 1,p ω (G) admits a bounded approximate identity if and only if G is discrete. In addition, we prove that amenability of this algebra implies that G is discrete and amenable. Moreover, we discuss the converse of this result.
Introduction and preliminaries
Throughout the paper G is a locally compact group, all integrals are taken with respect to a left Haar measure λ and 1 p < ∞. We call any positive Borel measurable function ω on G a weight function. A weight function ω is called quasi submultiplicative if for some constant C > 0,
When C = 1, it is called submultiplicative. A weight function ω is of moderate growth if for all x ∈ G, ess sup
Notice that every quasi submultiplicative weight function is bounded and bounded away from zero on any compact subset of G [5, Proposition 1.16], and we use this property in the last two sections. Obviously, every quasi submultiplicative weight function ω is of moderate growth, but in general the converse is not true.
The space L p (G, ω) with respect to λ is the set of all complex valued measurable functions f on G such that fω ∈ L p (G), the usual Lebesgue space as defined in [9]; we denote this space by p (G, ω) when G is discrete. Then L p (G, ω) is a Banach space with the norm . p,ω defined by
where q is the exponential conjugate of p defined by 1/p + 1/q = 1. For measurable functions f and g on G, the convolution multiplication
is defined at each point x ∈ G for which this makes sense. 
with some norm and considered it as a Banach algebra under convolution multiplication and also pointwise multiplication. Furthermore, they studied its general notions of amenability. Here, we introduce the Lebesgue weighted algebra
with some norm |||.||| to make it a Banach space and find its dual. In addition, we consider this space as a Banach algebra under the usual convolution and show that it always admits an approximate identity but it is bounded just when G is discrete. Moreover, we investigate amenability of L 1,p ω (G) and prove that if L 1,p ω (G) is amenable, then G is discrete and amenable and also 1/ω ∈ q (G). The converse of this theorem holds if ω = ω ω is bounded, where ω(x) = ω(x −1 ).
For a locally compact group G, weight function ω on G and 1 p < ∞, set
and for all f ∈ L 1,p ω (G), let
As the first results, we mention the following proposition and theorem; these are partial cases of classical results on interpolation spaces, see [11] .
Proposition 1.1. Let G be a locally compact group, ω a weight function on G, and 1 p < ∞. Then the space L 1,p ω (G) is a Banach space.
